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THE MOST IMPORTANT AERIAL DEVELOPMENT 
OF THE WAR 

Officially, it has surpassed the performance of every 
competitor. 


The forerunner of the wonderful 

AERIAL FREIGHTER and 

TWELVE PASSENGER AIRPLANE 

The skill and ability of the HOUSE OF MARTIN con- 
tinue to maintain Supremacy of Performance and Depend- 
ability which they have held since 1909. 



THE GLENN L. MARTIN COMPANY 

CLEVELAND 

Contractor* to the United State* Government 
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Announcing the VOUGHT VE-10 3-place Flving-Boat 



A Flying-Boat of VOUGHT Design, Performance 
and Quality. 

•I Procurable at a Reasonable Price and of Assured 
Low Operating Cost. 

Performances and Factor of Safety Guaranteed. 

Immediate Deliveries 

CHANCE M VOUGHT 

Webster and 7th Avenues Long Island City, N. Y. 
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ROLLS-ROYCE 


THE FUTURE OF FLYING 
DEPENDS ON RELIABILITY 

THE FOLLOWING NOTABLE PERFORMANCES STAND TO THE CREDIT OF 

ROLLS-ROYCE 

AERO-ENGINES 

(1) The first and only direct ATLANTIC FLIGHT by aeroplane. 

Viclters-Vimy bomber with ROLLS-ROYCE Engines 

(2) The only two flights from ENGLAND TO INDIA. Handley- 

Page machines with ROLLS-ROYCE Engines 

(3) The only flight from ENGLAND TO CONSTANTINOPLE 

under war conditions. Handley-Page with ROLLS-ROYCE Engines 

(4) All planes used in the LONDON-PARIS COURIER AIR SER- 
VICE. instituted by the British Government to carry Ministers. 

Officials and Despatches to and from the PEACE CONFER- 

FERENCE. were fitted with ROLLS-ROYCE Engines 

(5) The only machine to fly over London with 40 passengers. Hand- 
ley-Page with ROLLS-ROYCE Engines 

(6) In practically every successful long-distance bombing raid into 

Germany carried out by the BRITISH ROYAL AIR FORCE. 

planes were used, fitted with ROLLS-ROYCE Engines 

ROLLS-ROYCE aero engines like ROLLS-ROYCE cars 
THE BEST IN THE WORLD 

ROLLS-ROYCE 

1ft 

15 BROAD STREET. NEW YORK 

Ift 



In Addition to Military and Sporting Requirements 

The Aeromarine Plane & Motor Company 

Will Specialize in the Development and Production 

of 

Commercial Air planes and Motors 

for 

The Transportation of Passengers and Freight 



Commercial Aviation') chief assets areasmalland lliht Aeroplane for economic houslna am) operatloe facilities. 
A quick take-off. fast climb, wide ranee of flylne speed, slow Hide And landlne speed with a short roll. 
Ttese art embodied lo tte Act-motored slnole sealer ACE-Biplane. 

Price $2500 


■m ' 


■ 1 

C, 11. Swiff 
lien. Mgr. 

The ACE in Flifhl from Taylor Field over Monlfomery, Ak, to Wright Field 

(Inieral Ofllo's 
S East End Aw, X. V. 

X. W. Dalton, 

Of. Kngr. 

AIRCRAFT ENGINEERING CORPORATION 

Factory A 

535.7 East itt Btreel 

Horace Keane, 

Sales Offices : 220 West 42nd St„ New York 

Factory Jl 

Sain liar. 

The ACE Flylna Kidd. Central Park. 1. 1. 

dli-li East Mrd Sireef 
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AIRPLANES 

Ready for Immediate Delivery 

Genuine Canadian Training Planes with ninety 
horsepower motors. Tested and approved by 
Lieutenant Colonel IV. G. Barker, the famous 
Ace of Aces. 

The Interallied Aircraft Corporation is able to deliver a limited 
number of these “ Canucks ” ready for delivery at prices from $2,600 
to $3,000. 

These machines are excellently suited for passenger carrying, aerial 
advertising and sport flying. 

This is part of the nation wide campaign of the Interallied Aircraft 
Corporation to place Aviation on a firm business foundation. 

In I CDAL^Tu ^mCBAFT 

Cod^RAftoi 

Wire, Phone or Write for Information 

185 MADISON AVENUE, NEW YORK CITY 

Murray Hill 6689 
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COLUMBUS — DE SOTO — DANIEL 
BOONE— PEARY— ROOSEVELT- 
READ 

Leaders of great adventures, realized that 
all conquests entail great risks 
Risks cannot be eliminated from adventures 
— but they can be 

INSURED AGAINST 

You can secure through us insurance policies 
protecting you against all damage. IV e are in a 
position to' obtain the most complete protection 
to you at the most reasonable cost. 

If you have not taken out proper Aviation 
Insurance — write us. We can save you both 
worry and money. 

If you are insured we can advise you as to 
the merits of your policy— the protection it ac- 
tually affords — and what it should cost. 

Our message to Aviators is fust this — Greatest 
protection at least cost. 

Write — Wire — Phone or Call 

FRED S. JAMES & COMPANY 

123 William Street, New York 
Telephone Beekman 7433 
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PRECISION 
BALL BEARINGS 

CPATEHTSP) 

When an airplane, a car. a truck, a tractor, 
or a power boat, fails — be it from the failure 
of ever so small a part — the owner’s condem- 
nation covers the unit as a whole. And he 
puts the responsibility for the failure squarely 
up to the builder of the unit to whom he paid 
the price — not to themaker of the defectivepart. 

A realization of this fact, on the 
part of builders of automotive 
units and electrical apparatus 
therefor, explains the vast pre- 
ponderance of "(jSBfflfl" equip- 
ped magnetos and lighting gen- 
erators in the automotive 
world. Responsible builders 
know that "MgBCTfl" gives secu- 
rity against bearing troubles. 

Be SURE — See that your Electrical 
Apparatus is "tSSfflfl" Equipped 


THE NVRAM CVHIMNy OF AMERICA 

I7PV IROADWAy NEW yORK 

Ball, Roller, Thrust and Combination Bearings. 
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The DOUBLE ROW Type. 


R EMEMBER that the primary 
function of an anti-friction 
bearing is to prevent loss of 
power between rotating shafts and 
adjacent mechanism. If this were 
not so, the old practice of using plain 
bushings would be just as good. 

Only that bearing is valuable which 
reduces frictional loss most completely. 
The ball type does this most effectively. 


The New Departure Double Row is the 
highest expression of the ball bearing for 
thrust and radial loads, since the angular 
contact of balls and races permits a free 
and true rolling motion at all times. 

No climbing of races due to centri- 
fugal action. No wedging, no binding, 
no cramping. 

The New Departure Mfg. Company, 


New 

Ball 
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T HE report of the United States Aviation Mission 
on its findings with regard to the status of aero- 
nautics in Europe — an abstract of which was 
printed in the preceding issue of Aviation and Aero- 
nautical Engineering, and which has been published 
verbatim in pamphlet form — is a document worth the 
most careful perusal of all those concerned with the 
future of American aeronautics and the safety of the 
United States. 

Regarding the organization of our air forces the 
report comes out boldly for a unified air service and a 
single air department headed by a cabinet officer. In 
this matter the recommendations of the Aviation Mission 
tally in their wider lines with the provisions of the bill 
Senator New introduced in Congress, and are interest- 
ing mainly because they show that the axiom of “ one 
service for one element ” is making decided headway. 

Among the many striking passages occurring in this 
report the following seems to sum up the whole crux of 
the problem and constitutes, so to speak, a writing on 
the wall: 

‘ ‘ One of the striking features of our investigation in 
Europe was the unanimous belief that the use of air- 
craft in warfare and for national defense would continue 
to increase, and that in the next war, whenever it might 
come, aircraft would be a far more vital factor than it 
has been in this war. One of the greatest military 
authorities in Europe stated that in his opinion the first 
battle of the next great war would be in the air, and 
would very nearly decide which side would win, in that 
the side winning in the air would immediately have 
aceess to all of its enemy’s sources of supply and pro- 
duction and would quickly cripple them by air raids 
upon enormous scale.” 

The report goes on to say that it is generally realized 
that owing to the delicate nature, the rapid deprecia- 
tion and constant obsolescence of aircraft equipment the 
expense involved in maintaining an air force and man- 
ufacturing facilities adequate for purposes of national 
defense are almost prohibitive in peace times. It is 
evident, continues the report, that the most economical 
way to develop a strong air service for national defense 
is to encourage by every means possible the use of air- 
craft for commercial purposes, and thereby build up a 
commercial fleet at relatively small expense to the gov- 
ernment, which would effectively supplement its strictly 
military equipment in time of need. 

It is pointed out that . America 's experience during 
the war has proven conclusively that aircraft equip- 
ment and personnel, and particularly production facili- 
ties and technical personnel, cannot be obtained upon 
short notice, but only by long and continued experience 


and at great expense. Therefore, unless prompt and 
suitable action is taken to conserve the American air- 
craft industry built up during the war, nine-tenths of 
which has been liquidated, the United States will hope- 
lessly be outstripped in aeronautics by more progressive 

This is a viewpoint which Aviation and Aeronauti- 
cal, Engineering has steadfastly defended since the 
signing of the Armistice and it is to be hoped that since 
the importance of a merchant air force for national de- 
fense comes to be realized in official quarters Congress 
will not turn a deaf ear on the advocates of this eco- 
nomical means for preserving America’s integrity. 


Airplane Fittings 

It is somewhat surprising that after all these years 
of design, the question of airplane fittings should still 
offer so many difficult and interesting points. 

For small machines, there seems to be no doubt that 
low-carbon steel of ordinary variety is perfectly satis- 
factory, and that attempts to lighten up by using al- 
loyed steels are futile. To utilize the full strength of 
alloyed steel on a small machine, the fittings would 
have to be of paper thickness without the necessary 
local strength required in the mere handling and as- 
sembly of a machine. 

When it comes to larger machines, however, both 
opinion and practice vary to a great extent. For ex- 
perimental work on the first machine of a series, the 
use of low-carbon steel is particularly handy. It can 
be bent and otherwise worked by hand without any 
difficulty. 

For a complex fitting where a drop-forging or an 
aluminum bronze casting might finally be mast useful 
for production, a low-carbon steel can be used, and dip- 
brazing or welding take care of the most difficult joints. 

But in the large machine the weight of the fittings 
can be lightened up by the use of alloy steel. Here, 
however, the process of construction becomes very com- 
plex. The steel generally has to be annealed on its 
arrival from the factory or otherwise it is impossible 
to work it satisfactorily. If brazing cannot be avoided, 
the process of subsequent heat-treatment offers complex 
technical problems. Drop-forgings in the large machine 
can bo made to have a very great strength, but are very 
expensive. The supply of alloy steel is always uncer- 
tain. Manufacturers find many difficulties due to these 
causes, and this is a problem to which engineers, steel 
manufacturers and metallurgists must devote consider- 
able time before further progress can be realized. 
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By Lt--Col. V. E. Clark, Air Service 
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sustaining surface or surfaces (section, plan form, disposition, 
etc. ) and by the provisions which it is possible to make in the 
design to minimize parasite resistance (resistance of fuselage, 
exposed structural bracing, tail, landing gear, etc.), by stream- 
lining and “ cleaning up ” the ship. 

The parasite resistance factors vary widely, not only with 
change in the size of the airplane, but also with varying 
arrangements in different types. Airplanes with more than 
one fuselage or nacelle can scarcely be classed with the single- 
engine, single-fuselage tractor type in plotting speed curves. 
(Note example 2.) 

The curves shown were drawn for the single-engine tractor 
biplane over-land type. The L/D curves for the DeH-4 rigged 
with cable (faired), with full military equipment installed 
(corrected for full scale and slip stream) were used. 

H. The other factor affecting high speed is: The ratio be- 
tween ( 1 ) power delivered by propeller, and (2) weight of 

As a general rule, increase in total weight without cor- 
responding increase in power reduces the possible horizontal 
high speed. Increased weight necessitates, for sustentation, 
either increase in area of main planes, or, if the area remains 
the same, increased angle of incidence. Ordinarily, either 


ing that, near sea level, in 
of attack is so low as to c 


n drag of main planes, and thus, for the sail 
t in speed. 

This rule is susceptible of general application. There a 
possible, however, certain conditions under which it may n 
y be conceived of s 

„ . f such light wing 1c 

:e high speed condition, the angle 

- se the airplane to operate on the 

left limb of the curve of wing drag as plotted against in- 
cidence. In such a case, the addition of weight would, in 
order to obtain sustentation in the high speed condition, neces- 
sitate a higher lift coefficient, which would mean a higher angle ■ 
of attack, and, in the extreme case in question, would reduce 
the wing drag coefficient, instead of increasing it. 

(1) The power developed by the propeller by way of thrust 
depends upon : 

given altitude under fuU 
its power at sea It — ’ **-- 

rate oi loss oi power witn Height (and consequent low 
oxygen and compression), and the torque resistance of 
propeller affecting speed of revolution and thus the powi 

The curve of power (Fig. 1) represents an average 
engines of the water-cooled type, with modem practice a 
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Criterion for Rate of Climb 

Vain 8 = ( T-D ) V ,1/W 

V = air speed along flight path. 

0 = angle of flight path to horizon. 

IV - total weight of airplane. 

T = Thrust of propeller. 

D - total head resistance of airplane operating at the angle 
of incidence giving the best rate of climb (usually about 8 
deg.). 

V sin 0 = vertical component ol 
words, the rate of vertical climb. 

It appears then that the rate of climb varies inversely as the 
weight, and directly as the difference between TV and DV. 
TV = the power supplied by the propeller. DV = that 
portion of this power that is consumed in overcoming the total 
head resistance of the airplane at the climbing speed. 


pression ratios and volumetric efficienev. It i 
the altitude control for the carburetor is effectivi 
shown. It is also assumed that the decrea.- 
normal; that no device is used such as supe 
oxygen, or special fuel. 

D '"° rUe n u' n te- 7uU throttle."The 
curves ot propeller emciency can be made to vary widely and 
propeller design is a factor which, more than any other of the 
many variables, makes it impossible to draw speed curves 
accurate as applied to varying conditions. 

(Fig. 1) was based upon assumptions entirely arbitrary. 

The curves for climb, absolute ceiling and stalling speeds 
J " *' ! general type of airplane as 

in general arrangement 
ouuu.u ...cse uuiuum ie»s than high speed. The 

stalling speed especially is affected little by change in type, 
except in the ease of the monoplane or triplane. 

It must be remembered that these curves also are only 
intended to give a very rough approximation of the perform- 
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In plotting the curves for climb, it was assumed that 
the same propeller is employed as for the high speed teste 
and that this propeller was designed primarily as is indicated 
in Fig. I, to give its maximum efficiency for the high speed 
con tlil ion at about MS of the absolute ceiling. (Lower pitch 
would give better climb but less speed. ) The efficiency of such 
a propeller at climbing speeds is usually about 65 per cent near 
sea level and, as the difference between high speed and best 
climbing speed diminishes with altitude, the efficiency for the 
climbing condition increases gradually with altitude. In this 
connection, it should also be noted that, owing to increased 
torque resistance of propeller at climbing speeds, the speed of 
revolution and hence the power of the engine is less at climbing 
speeds than at high speeds. 

It will be noted that the curies of rate of climb plotted 
against altitude nre all straight lines. There is no fundamental 
reason for this, as, here again, varying kinds of power — - 
altitude and propeller efficiency curves influence the rate of 

Method of Using Curves 

The method of using these curves is very simple and can best 
be demonstrated by a numerical example: 

A single-engine, single-fuselage, overland tractor biplane 
weighs, with load, 4322 lb. It is equipped with an engine of 
400 hp., and the net effective area of its main sustaining 
surfaces is 400 sq. ft. 

Its surface loading is then 8.84 lb./sq. ft. and its power 
loading is 10.8 lb./hp. 

Interpolation and extrapolation among curves are necessary. 

From Fig. 2, absolute ceiling = 20,000 ft. 



Figure 16, then, shows the performance, predicted from 
these curves, of the machine selected as an example. This fijjure 
should serve as a typical chart for presenting estimates of 
performance at various altitudes. 


It is thought that engineers may make use of the curves 
shown for predicting roughly the performances of airplanes 
of types different from the single-engine tractor biplane in 



general arrangement, by correcting for the resistance factors. 
The following method is suggested : 

First : Pick out the speed at sea level as though the machine 
under consideration were of the same type as that used for the 

Second: Use the formula 
dP -- .002668 FVK, 

where : V = speed in m.p.h. as obtained from tbe curves shown, 
dh.', = difference in total resistance coefficient at the angle 

ered and the type for which the curves were drawn — 
the total area of maid sustaining surfaces considered equal. 
This factor may be roughly estimated by consulting the values 
of resistance coefficients of various bodies, such as nacelles, 
etc. The units are miles per hour, square feet, and pounds. 
dP = Difference in propeller horsepower required at 

We thus obtain a new hypothetical value for the horsepower 
which we divide into the total weight, and, consulting the 
charts, obtain corrected values for performance. 

The method is, of course, very rough, but it is quick and 


Suppose we have a biplane in general geometrically similar 
to the DeH-4, but of larger scale throughout and with two 
nacelles inclosing engines in addition to the central fuselage. 
We have added the resistance of these two nacelles. 

Suppose : Total horsepower of the engines - 800 
Total weight = 12,000 lb. 

Total area of main sustaining surfaces 7 1,370 
sq. ft. 

Wt. /power : 15 lb/hp. 

Surface loading = 8.75 lb./sq. ft 


level. 


curves (Fig. 3) we get 53.5 m.pJi. slow speed at sea 
Climb and Ceiling 

i at sea level = 53.5 (stalling 
two nacelles which have been 


g speed for best cli 
speed) + 16.5 = 70 m.p.h. 

The resistance coefficient of 
added is s= 2 K"A, 

where A = area in sq. ft. of maximum cross section. 

K" --- constant depending on form (same units as 
Suppose A = 11 

K" = .0009. 

Then dK. = 2 X -0009 X H = 0198 
For climb : dP = .002666 X -0198 X F* 

= .002666 X 0198 X (70)‘ 

= 18.04 hp. 

With assumed propeller efficiency = 66 per cent additional 
engine power (at climbing speed near sea level) to overcome 
resistance of two nacelles 

= ^ =27 - 4h P- 

For use with our climb and ceiling curves we now have a 
hypothetical horsepower of 

800 — 27.4 = 772.6 
and a hypothetical power loading of 
12,000 _ 

772.6 


3 lb./hp. 


High Speed 

From Fig. 4 (15 lb./hp. for first approximation), we get 
57.5 m-p.h. speed range. 





Fig. 15 



Fig. 16 
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Electrostatic Effects on Airships* 

By Prof. Gordon S. Fulcher 




is over 60 per cent, cotton is a fairly good eoi 
the lowest htnnidities recorded for the Atlantic 
conductivity ' "" 
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11 appreciable but so small _ 

enmiely that the conductivity would always be 
eliminate all danger. 

Conclusions: (1) Remembering that the airship is most 
likely to acquire frictional charges in going through : 

1 a necessarily 


ice crystals, that is, when the humidity is necessanly high, 1 
should conclude that the danger arising from the poor con- 
very slight. 

(2) If a cotton inner ply is used, it may be kept sufficiently 
conducting by maintaining the humidity of the gas filling of 
the balloon up to 50 per cent or more. 

(3) All danger could be eliminated by increasing the con- 
ductivity of the lower surface of the envelope around the 
valves and rope ends by adding a suitable coating. 

II. How may non-conducting surfaces be made conducting t 
The following methods were considered : 

(a) Use of a hygroscopic salt such as calcium chloride. 
The fatal objections to this method are (1) that such a salt 
is soluble in water and therefore easily washed off, and (2) 
that it is ineffective when the humidity is low. 

(b) Use of aluminum paint. Since aluminum particles are 
each coated with the oxide, a mass of aluminum dust is almost 
non-conducting. Any varnish used to stick it on will further 
diminish the conductivity. The weight of the paint would be 
about 0.8 os. per sq. yd. Other metallic paints, except gold, 
would be heavier. 

(c) Use of aluminum foil. Aluminum foil can be obtained 

which weighs only .05 ox. per sq. yd. or about 3 lb. for an 
airship. The difficulty would be to stick it on durably. If 
sheets of aluminum foil about ten times as thick could be 
applied to the fabric while the rubber was still sticky, per- 
haps a durable metal coating could be secured which would 
not only be conducting and light in weight but would also 
have the valuable property of reflecting boat rays so as to 
prevent rapid changes of temperature of the balloon. The 
cost of the foil should be less than $0.25 a square yard. Gold 
foil would be n “ • ’ 1 

(d) Metallic 
Prof. Wilder D. 1 
recently invented process in a letter to the National Research 
Council. It is described in the “ Metallurgical and Chemical 
Engineering Magaxine,” vol. 8, p. 404, 1910; and vol. 11, 

? . 89, 1913. A sample is conducting and is coarse in structure. 

have no doubt that a technique could be developed which 
would enable a thin conducting layer of aluminum to be 
sprayed on which would weigh not more than half an ounce 
per square yard.^ ^ ^ ^ ^ ercial “ aier 

proof ’’^drawing ink applied without dilution make when dry 
a very durable and light conducting layer. less ink is re- 
quired on a smooth surface than on a rougher one. The 
weight added need be no more than 0.2 ox. per sq. yd. The 
cost of such ink is excessive, but doubtless a cheaper substi- 
tute can bo found. Printer’s ink would probably be as effec- 
•1 constituent is extremely finely ground 


of having a much greater absorbing power for heat. 

Conclusion: Any one of the tl ..... 

would be effective from an electrostatic point oi view, until 
the technique of applying a metallic coating is perfected, it 
would probably be sufficient to paint the under side of air- 
ships, including the area around the valves and the places of 
attachment of the cords supporting the car, with some kind 
of carbon ink. 

HI. Effect of the rubber insulation between the two plies of 
a balloon fabric. When the two plies are conducting, they 
form with the rubber insulation a condenser of considerable 
capacitv. A sample of cotton balloon fabric was tested and 
found able to withstand a difference of potential of over 
10,000 volts between the two plies before a spark passed. 
But after a spark bad once passed, the insulation was no 
longer intact and the difference of potential could not be 
raised to over a few hundred volts. 

There are three cases to be considered. (1) If the two 
surfaces of a balloon fabric are conducting, the insulation 
will break down only at one point and more perforations 


will not result. (2) But if the two s 
sparks might pass at any point whe 
charged up oppositely. (3) And if one layer is conducting 
while the other is not, the chance of sparking differences of 
potential arising would be greatly increased by induction 
effects. This is another argument for making both surfaces 
of the balloon fabric conducting. 

Perhaps a rapid and sure method of testing balloon fabrics 
might be developed along these lines. The fabric might be 

passed between two metallic rollers charged to a potential of 
5,000 volts by means of an electrostatic machine. A spark 
would pass through any leaky spot and thus indicate its loca- 
tion as somewhere along the line of contact of the rollers. 
The precise point could be determined by shifting one roUer 
sideways. An index of the quality of the fabric could be 
obtained from the number of sparks per yard, whether or not 
the precise location of the leaky spots was determined. 

If a cotton-silk fabric is used it would be better to make the 
cotton ply the inner surface as then its hygroscopic property 
’ • keep it conducting. The silk ply will have t, 


IV. Hopes. Hemp rope is hygroscopic and is conducting 
when the humidity is sufficient. For the ranges of tempera- 
ture and humidities experienced on the Atlantic Coast, hemp 

rope is sufficiently conducting to be used ir L! 

parts of the airship together. Of 

conductor as a wire would be, and 

rope, a wire rope would be preferaoic to insure a rapia dis- 
charge of the airship before landing. The landing rope 
should be fastened to a metal plate, one or two feet in diameter, 
fastened on the outside surface of envelope to insure good 
connection to surface layer. The conductivity of ropes can 
be greatly improved by soaking them in carbon ink. 

V. Loose joints. It is particularly important that all loose 
joints should be such as to insure good electrical contact and 
prevent the possibility of a spark. Therefore no loose con- 
tact between iron and iron or between iron and anything else 
should be permitted as iron oxide is a good insulator. Alum- 
inum or brass should be used. 

VI. The rubber lips of valves. When hydrogen rushes 
past a rubber surface, there is the possibility of the surface 
becoming charged irrespective of how the metal supports of 
the rubber lips are connected. If the valve seat opposite the 
rubber lip is of the same kind of rubber, there is no danger, 
since both sides will become alike. But if the surface of the 


hydrogen, I 


through the issuing gas. If the 
i, the danger is slight. If the g 


a explosive 


rubber could be made conducting by painting with India ink. 
If the surface is made greasy with tallow or glycerine or 
vaseline, there is little danger of its becoming charged. 
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Theorico-Practical Text-Book f 
M. Carmina. 172 pp., 92 figs. Macmillan Co. : 

The author is Assistant Chief Instructor at a V. M. C. A. 
Airplane Mechanic’s School and has evidently written this 
small text-book with the requirements of such a school in view. 
In spite of the hybrid and irritating title he ho 
very creditable work. 

The first two chapters on Theory of Flight a 
straightforward and easy for the beginner. The mist 
of several theoretical points in stability are conventic 
plifled methods of approach for stability inevitab! 

these conventio 

thereby and a 
mathematical turn or min 
simplified theory conform 
The chapters dealing v 


e day n 


ith the truth. 

h Airplane Construction, Rigging 
ana maintenance are very good and will give a mechanic or 
anyone interested in the operation of an airplane a very sound 
introduction to the subject. 

The Flight Hints are a very dear statement of the elements 
of stunt flying. 

It cannot be said that the text-book is novd or likdy to be 
a classic, but it is an honest pieee of work and will serve a 
useful purpose among a large class of readers. 


Course in Aerodynamics and Airplane Design 

Part III. — Experimental Aeronautical Engineering 

By Alexander Klemin 

Tm*nicai BdUor. Aouuioo and Aeronautical Engineering ; Consulting Engineer, Aerial Mail 
Service: Consulting Aeronautical Engineer 

Section 8. Wind Tunnel Experimentation — Continued 


With a well constructed tunnel of a standard type 

good balance, the preliminary adjr~' *- ’ 

though they require time and pal 


ing-down bolts the balance m 


inate e 


(a) Alignment of Tunnel.— The axis of the tunnel must be 
truly horizontal. To verify this a simple engineer’s level 
mounted on a platform built on the floor of the building, op- 
posite the mouth of the tunnel, can be used and sighted on the 
intersection of diagonal threads placed at intervals of five or 
aix feet. By this means the distance of the center line of the 
tunnel above or below the horizontal can be estimated to % in., 
and supports raised or lowered, as required. 

(b) Alignment of Vertical Axes of Balance.— To investi- 

r whether the main axis of the balance is vertical or not, 
torsion wire embodied in most balances can be readily 
employed. 

The torsion 


oscillatory affects 

* ’ lsations 

and if 


(f) Investigation of the Velocity Oscillations.— It is 

ally taken for granted that if the steady velocity measure- 
menu are satisfactory no investigation of oscillatory affects 
is necessary. There are, however, in every tu 
corresponding to the beats of the propeller 
there is reason to believe that these pulsation 
simple method of investigation is available. A coi 
of Pitot tube is connected to a pressure consisting oE two 
s separated by a diaphragm of thin metal. 
1 diaphragm is connected to a twisted strip, 
Top of Tunnel 
so" se ’ 


pressure chambers 
The center of the 




s of the balance is vertical. 

(c) Determination of Wind Direction in a Horisontal Plane. 
— As a firet approximation the wind is assumed parallel to 
the axis of the tunnel. A vertical flat plate is mounted on the 
balance arm and carefully set parallel to a line drawn on the 
floor of the tunnel in the direction of its axis. The plate is 
inclined to some 8 deg. to right and left of this positio 
the transverse force measured on the balance. The ol 
lions are repeated at, say, 6 d. ’ “ ... 


ipeated at, say, 6 deg., and for a second plaU 
s due to irregularities in the plate. If tl 
' on one side is greater than on the other 
"ie wind direction. A new line is thei ' 
ting this error and observations for 
If in this second the difference in 


tion of the wind, it is necessary to set the horizontal arms of 
the balance parallel and perpendicular to this direction. To 
do this the balance is simply rotated until the force recorded 
“*■ ° t ’■"* - 
(e) Adjustment of Velocity Gradient Across a Section of 
Tunnel. — In any wind tunnel experiment* it <* th.t 

the velocity of the air striking diffei 
shall be the " - - 

pre . 

to detect variations in velocity from point to point. 

The procedure as employed at the calibration of the Massa- 
ehusette Institute of Technology tunnel was as follows: 

The side plate was connect^ to a Chattock gage. One ob- 
server by regulating the motor field rheostat kept the velocity 
as nearly constant as poesible. The Pitot tube was mounted on 
a standard and moved parellel to itself along vertical lines 0 in. 
apart. Great care was taken to point the tube in the axis of 
the wind. The Pitot tube was connected to the alcohol gage. 
A velocity reading was taken 6 in, by a second observer. After 
adjustment of the honeycomb further into the tnnnel a Anal 
calibration, as shown in Fig. 1, was obtained. It is seen that 
the variation in velocity over the useful part of the tunnel is 
from + 1.1 to — 1.2 per cent. Such a variation should be sat- 
isfactory for the average tnnnel work. 
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Fiq. 1. Variation or Vel 
the other end of which is 

sirs ^3r=^£ , £^y5rs? , . w, 

Wind Tunnel Models 

No accurate results can be expected from a wind-tnnne test 
unlees the model is weU and accurately constructed, and from 
the point of view of the airplane designer this is one o:’ the 
most important aspects of wind tnnnel work. 

Model Aerofoils 

In order that tests of different aerofoils may be com- 
pared definite standards are adopted. Thus the standard for 
a 4-in. tunnel is rectangular in plan form, 3-in. chord, 18-in. 
span, square ends. 

Aerofoil models are made of brass, aluminum or wood. For 
small aerofoil 


1 aerofoils, such as are used in the 4-fC. turn 
unum thickness is less than 12 per cent of i 
foil model should be of metal, for a wooden 


not 
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section* should be made of wood. If made of metal they are 
likely to be excessively heavy and destroy the sensitivity of 
the balance. In a large wind tunnel the use of metal sections 
is inadvisable, since sutP.cient accuracy can here be secured in 
wood and the pivot point is no more resistant to loads than in 
the 4-in. tunnel balance. 

Aluminum aerofoils, though harder to work, have been more 

made either by casting a block roughly to correct shape and 
finishing by hand, or by filing and scraping from a solid block 
of sheet aluminum to a steel template. Unless the casting is 
exceptionally free from blowholes and free from warp the 
latter method is preferable. Brass aerofoils can be made by 
either method and may be cut very close to finish shape by 
machine instead of being cut entirely by hand. The surface 
of the aerofoil should be carefully polished to remove tool 

be reached bv careful work, and even .(Mil in. if extreme care 
is taken. 

Wood is the most suitable material for thick sections like 
those on the inner half of a propeller blade. The most satis- 
factory method of making wooden aerofoils is to bnild up a 




Fro. 2. Method fob Making Model Aerofoils 


ind fi 


block, laminated perpendicular to the chord to 
rping, mark off the section on one end. cut the 


that it just touches the 

I instead of*? £Tw und 
y. ( Th^ block m then 


oothei 1 11 


mahogany 
biplane oi 


heini 


the purpose. 

variation of aspect ratio ; different rolling u 
ailerons, sweepback or dihedral; different sixes of aerofoil are 
often necessary. Because of the difficulty of accurate con- 
struction, 2-in. is the smallest practical chord. If the total 
area of a single aerofoil does not equal 60 sq. in., it may be 
24 or 26 in. long without seriously affecting the accuracy of the 
test. N’o general directions can be given for brackets or other 
fittings for holding models in combinations or for special tests. 
In general they should be made as light and small as possible to 
keep the total weight low and reduce interference effects. 


2. — -Models of Paris of Machines 
First body models. The drag of a body is very small, so 
the model must be as large a scale os the tunnel will permit- 
If the model is to be tested at 0 deg. pitch and yaw only, it 
may he larger than if it is to be tested for cross’ wind force, 
etc., at angles of yaw, because at an angle of yaw the body 
swings across the tunnel and so obstructs it more to a greater 
extent. To be tested in yaw the largest size possible is 10 sq. 
in. projected area and 21 in. long (corresponding to 1/10 or 
1/15 full size of a combat plane body). This is also the pref- 
erable size for any body model, but up to 15 sq. in. cross- 
section can be tested. Larger sizes obstruct such a portion of 
the tunnel that the actual velocity past the model is increased 
enough to affect the accuracy of the test. 

be of the alone, hut if the model is to determine the 

body drag of a definite machine it may be fitted with motor 
exhaust pipes, chassis and empennage in order to help in the 


3.— Models of Complete Machines 
The model should be carefully and accurately made, ex- 
treme care being required in assembling so that the wings are 
correctly located in regard to the body and have the correct 
gap and stagger. The model as usually tested consists of 

guns or other similar projection. No attempt is made to supply 
wires or fittings. Unless the model is to be tested with 




Materials . — If the model is of an important plane the wing 
should be aluminum, bodies are always wood, tail surfaces 
either wood or metal, preferably the latter, wheels are usually 
wood, chassis struts either wood or metal. 

Struts are generally made of round wire with no attempt at 
streamlining. The chief disadvantage of streamline struts is 
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that delicate adjustment of the s 
possible, since the threaded si 
full turn. Fairly good resi 


angles of the wings is im- 
■annot be rotated less than a 
ire obtained by the use of 
which fairings are attached 
with a drop of solder after the adjustment of the wing angles is 
complete. (See Fig. 3.) 

Struts should be threaded right-hand into the top wing and 
left-hand into the bottom. Betweeu the planes the struts 
should be 1/16-in. in diameter if of round wire. With alum-- 
inum wings steel or brass bushings must be pressed into the 

while the wings are being adjusted. 

Adjustments . — The stabilizer should always be made adjust- 
able. A very convenient method is shown in Fig. 4. 

the body and tapped to take 'tlie screws. 

If, as shown in the sketch, the fin is no longer than the 
stabilizer, it must be fastened rigidly to the latter and clear- 
ance left at the bottom of the rudder to allow for the adjust- 
ment of the stabilizer. Unless special rudder tests are desired 
the rudder should be mnde one piece with the fin. The ele- 




□ 


i. 5. Template f 


t Construction o: 


Stabilizer 

Dft copper win 


vator should be hinged to the stabilizer with 
1/32-in. in diameter. 

This construction should be used also when movable ruddi 
and ailerons are required. 

If both surfaces of the horizontal tail members are com 
a templet should be made which will fit snugly against o 
surfaee of the-stabilizer and which will afford a flat surfa 
parallel to the chord of the stabilizer, to which the batten m 
' e affixed for lining up that member. This templet should 


>4-inchWide. (Fig. 5 

Theory of 

In Part I, Section 3, it wt 


Model Te 

s pointed out that 
t of different dimensi* 
air velocities was a m 


nbinatiun must, by the principle of homogeneity of 
ons be the same as those of force, namely ML'l”. 
great many eases in physics, and in aerodynamic-, it 
>ssible to write down an exact expression conneeling 

) to write down a dimensional equation, which sheds 
rable light on the subject. 


roblen 


which ii 




ic the kinen 
of sound - 


npressibility. 
is generally more conv. 
= p. And similarity t 
id is fi ed by the den 
■sely C together with e 
with which we deal ar 
t compressibility may - 


symbol, nor is this necessary in the case of similar bodies 
similarly disposed relatively to the wind. Also for steady 
motion, t will not enter into the equation. 

The resistance of a body, R, will therefore be represented 

nfusTbT tlmw^T'a "force, that a ML/ 2*. Te can, substituting 
the dimensions of each of the terms, v, l, e, a, write down the 


equal 


(r-(?r (*r 


+- •• + «- 


1 — I’w - 2 - 
les t)2—» P — * e> 


nt relationships to determine i an 


f) 

lome unknown fnnetion of the most general fun 
e call the Reynolds' number in Part I, section 
/ is unknown, have the same value for the mof 
till size wing, if a direct comparison is to be mac 


The expression was then taken for granted, but it does not 
seem out of place to discuss here the elements of the theory of 
dimensional similarity, following very closely the excellent’ 
treatment of Cowley and Levy. 

Every physical or dynamical (inception can ultimate 
expressed in terms of the three fundamental units 
sions of length, time, and moss. 

Speed, for instance, is distance divided by time, 
length is represented dimensionally by L, and time by T, 
he dimensions of speed will be L/T. Acceleration is a veloc- 


imatelv be'i ScalUoflhe machine and the velocity nl 
or dimen- 'l' 6 full speed of .the airplane, it is impi 


and if 


ity divided by 



itly lias the dimension L/T'. 
d in aerodynamics can 
having the following 


L/T 

L/T? 

ML/r 

MV/T 

M/V 

M/LT 

L'/T 


the resistant object. 

at most 1/24 of the full 
also falls far short of 
npossible to realize con- 
ditions such that vl — v nor on the other hand, although 
much investigation has been carried on in this direction, by 
test in -the tunnel at varying speeds, and by comparing model 
tests wifi}’ full flight tests, can it be said that our knowledge 
of the function.-/- r — is very sound. 

Correction To Full Scale from Wind Tunnel Tests 


, minor inaccuracies have t 


of all b 


' the model itself, which 
, however, avoidable by careful workmanship and subse- 
quent careful adjustment. There is also the absolute impos- 
sibility of reproducing in the model, owing to their small 
scale, such parts as: wires — which in the wind tunnel would 
have to be mere threads — radiators, fittings, control nmsts, 
chassis parts and other small parts. In the 8-ft. tunnel, of 
eourse, the possibilities in this respect are better than in the 
4-ft. tunnel, and for accurate work very delicate and elaborate 
models can be constructed. 

Corrections on the above .score are not above the scope of an 


engineer v 
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/ effect is considered that the greatest difficulties occur. 

In Part I, Section 3, we have already considered briefly 
the subdivision of aerodynamic resistance into two part*, one 
being of the density or eddy-making nature, independent of 
viscosity and varying as the square of the linear dimensions 
and the viscosity squared, and the other varying with viscosity 


to the wind. 


a »I, but the 

y with the char- 

g body and its altitude relative 
' V therefore that one general 


law for scale-size effect will be applicable to all wing sections 
or to wing-sections, strut-sections, wires, and other parts 
alike. 

A great deal of data has been collected on the subject, and 
no doubt it will sooner or later be available for publication. 

As the merest introductory hint, it may be said that cor- 
rections in the resistance of struts, streamline wires, and 
aerofoils at small angles of incidence will be very heavy for 
resistance with increasing values of Iv. That for aerofoils at 
large angles of incidence K, values will not vary so largely, 
and that K, values will under no circumstances require as 
large corrections as K, values. 


The New York-Toronto Airplane Race 


The international airplane race and handicap cc. i organ- 
ized by the American Flying Club over the New Ye- foronto- 
New York round-trip course was contested from Aug. 25 to 29 
by fifty-four actual starters out of fifty-seven entrains. The 
competing airplanes represented a great variety of designs, 
which included the following types: DH-4, DH-9, USD-9 A, 

Lepere, L-W-F, Vought VE-7, Curtis Oriole, Avro Mono, 
SE-5, S.V.A., Fokker, Curtiss JN-4H, JN-iD, Canadian 
Training, and Eric " ‘ ’ 

and hand: 

ing the return trip in 
winner, while in the b 
airplane was worked out by application 

mining the ideal and actual performance of the courauug air- 
planes. By multiplying the machine's possible useful load 
by its still air speed and dividing it by the home power an 
index number indicating ideal performance was obtained. By- 
multiplying its actual useful load by its actual speed ii 

— re and dividing it by tt '■ *-* •— 

- 1 perforr 


eating its actual performam 
actual to the ideal gave the p 




:r indi- 


The round-trip course New York-Toronto was subdivided 
into eight legs, marked by control stations at Albany, N. Y., 
Syracuse, N. Y., and Buffalo, N. Y., where all contestants 
were compelled to land for refuelling " full ” and inspection as 
to airworthiness. Stoppage at control stations was compul- 
sory for 30 min. ; repairs were permissible, but where they ex- 
ceeded in duration the time of compulsory stoppage, excess of 
time was counted against the contestant in his actual flight 
time. Delay due to atmospheric conditions which warranted 
the holding of contestants at control stations and the bolding 
of machines due to nightfall was discounted. 

The rules as well as the arrangements made at the various 
control stations worked out very satisfactorily, for despite 
very adverse weather conditions thirtv-two contestants finished 
the race, three of which were disqualified for infraction of 
flight rules. The race was run under the able direction of 
Chance M. Vought, chairman of the Contest Committee of the 
American Flying Club, with the effectual assistance of the Air 
Service, whose cooperation made of this contest the greatest 
airplane race ever held. This was made possible by Major- 
Gen. Charles T. Menoher, Director of Air Service, authorizing 
Army pilots to enter the contest hors concours and furnishing 
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Major Schboedeb, Winker or the Handicap, on the Vought VE-7 


t the various c 


personnel and material for ground 
trol stations. 

The speed contest was won by Lieut, B. W. Maynard, . 
on a DH-4 with an actual flying time of 465% min. foi 
1040-mile round-trip course, while Major R. W 
A.S., flying a Vought VE-7, was declared wii 
handicap contest with a percentage of 107.8. The five leading 
machines in the speed contest were DH-4s, powered with the 
Liberty-12 engine, while Major Schroeder's VE-7 and the 
three contestants following him in handicap standing — all 
Curtiss JN-4Hs — were fitted with Hispano-Suiza engines. 

• The standing of the contestants who finished without dis- 
qualification appears with regard to handicap and speed in the 



d to stay at control stations for several hours while ol 
it their way in fog and rain stormB and made forced 1 
58 , the New York-Toronto race was singularly free 
rious accidents; in fact only four airplanes crashed t- 


extent as to render them unfit for further use, and two con- 
testants, Capt. F. B. Kindley and Lieut. A. B. Crehore, suf- 
fered injuries owing to crashes, but no fatality marred the 
race. Altogether the International Air Derby thoroughly ful- 
filled the object of its organizers, namely, to promote the 
science and sport of aviation by a public demonstration ref ect- 
ing the safety and reliability of heavier-than-air craft in civil 


Inactive R. M. A.’s Fly 


flying is authorized may permit qualified Reserve Military 
Aviators, who are in inactive status, to take such flights in 
Government aircraft as he deems advisable. Cross-country 
flights will not be made under this authority and no inter- 
ference with the regular training or the operation of a station 

will be permitted. 

Before exercising the authority given them in preceding 
paragraph, Commanding Officers of Air Service stations will 
be held responsible tl 


t the following conditions have 


dence being required when necessary. 

( 6 ) That such individuals have demonstrated to the Flight 
Surgeon that their physical condition is satisfactory for solo 

(c) That no applicant is permitted to fly solo until ho has 
been reported by a qualified instructor as competent to do so 
after an actual test in the air. 

The foregoing restrictions have been found necessary is a 
result of the experience gained to date relative to flying en- 
gaged in under authority of Orders No. 30, O. D. A. S., 1919, 
which has been rescinded by this order. Commanding Off «ers 
are directed to observe the spirit as well as the letter of these 
instructions to the end that Government property may not be 
needlessly destroyed nor the lives of over-enthusiastic pilots in 
poor physical condition, or whose flying efficiency has seen 
lowered by too long an absence from flying, be needlissly 



Air Transport in Great Britain 



The Stanford University Aerodynamic Laboratory 

By E. J. Baughman 



The building, which is situated on the university grounds, 
joining the engineering shops, is 150 ft. long, 50 ft. wide, and 
22 ft. high to the eaves; it is a one story frame building, the 



Diffuser End of the Tcnn 

sing covered with sheet boardin 
erior is well lighted by large wi 
The roof is supported by an 


don of air. The laboratory has a 
jxceptionallv thick under the rein 

The diffuser end of the wind ti 


a 8 -Bladed Fan 


n pedestal 


of the building and as the tunnel is 73 ft. long, over 40 ft. of 
space is left at the opposite end of the laboratory. This space 

pulled into the collector by the fan in the end of the diffuser. 
A diagramatic sketch of the laboratory is shown in Fig. 1. 

Before building the new wind tunnel many types were con- 
sidered. The Eiffel type used in the first Stanford aerodynamic 
laboratory, being of round section, was thought superior for 
propeller testing to the square section type used in the National 
Physical laboratory in Teddington, England, or the closed 
circuit type used by Col. Crocco in Italy. 

The new wind tunnel consists of three parts, the diffuser 
and collector, separated by the test chamber. The tunnel with 
its narrowing throat acts ns a venturi tube. The pressure 
head at the end of the collector is changed to a velocity head 




ft. fr 
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Fro. 4. Experiment Room, Seen prom the Collector End 


of the tunnel openings. The windows are sealed in special cas- 
ings, and the sides and top of the room are specially braced. 
Fig. 4 shows the side of the experiment room looking from the 
collector end. 

The propeller testing stand is the same as used in the old 
air tunnel and consists principally of an apparatus for weigh- 
ing the thrust of the model propeller on a suitable scale ar- 
rangement, a torsion dynamometer for measuring the power 
absorbed by the propeller from the driving motor, n revolution 
counter, and a air-speed meter.* 

Plans are under way for the construction of a new testing 
rig which will use the principle embodied in the Sprague 
dynamometer for measuring torqne, and which will be driven 
by a 20 hp. motor, making it possible to test propellers of 5 to 
6 ft. in diameter. Arrangements are also being made for the 
building of an aerodynamic balance for the testing of model 
aerofoils and models of complete airplanes. 


Radio Training 

A six months' radio course requiring at least three hours 
a day has been initiated by the Army Air Service in ac- 
cordance with plans for vocational and educational training 
for the purpose of further training men attached to depot 
and service squadrons for radio duty. It aims to prepare 
the men with the proper qualifications for duty as radio 

as a radio training center is established. 

The qualifications necessary for the personnel to be assigned 
to duty with field radio detachments are not difficult and em- 
brace reading buzzer code for ten minutes, reading blinker 
code, sending code for ten minutes, examination in elemen- 
tary electricity, erection of field stations, cte. The course 
will of necessity be very practical, only such theoretical 
grounding being given as is absolutely essential to grasping 
the subject under consideration. 


Equipment Warehouses 

Owners of airplanes, as well ns manufacturers and those 
individuals and concerns who are building experimental ma- 
chines, will be interested in the announcement of the opening 
of warehouses in New York and Chicago for the distribution 
of high grade aircraft parts and equipment. 

This new concern, the Aircraft Materials & Equipment 
Corp., has completed arrangements whereby they become dis- 
tributors in the United States of spare parts for Canadian 
training planes, the machines used by the Royal Air Force in 
Canada for training purposes and of which several hundreds 
have been sold for commercial purposes throughout the 

A large warehouse has been leased in New York at 140* 
Sedgewick Avenue, where a complete stock of parts for 
engines as well as airplanes will be kept on hand at all times 
and a plan has been worked out whereby parts will be shipped 
the same day the order is received. This is done for the 
reason that these planes are used strictly for commercial pur- 
poses and owners must secure parts in the minimum of time 
to keep the planes operating every day. To facilitate order- 
ing, a comprehensive parts catalogue has been published in 
which is listed every part of the Canadian Training plane and 
OX-5 engine, both as an individual unit and also in the 
assembly in which it belongs. 

A branch warehouse has been opened in Chicago with the 
executive office in the Westminster Building, and as soon aa 
adequate arrangements can be made an additional warehouse 
will be opened in San Francisco, so that owners of airplanes 
whether they live in New York or a small town in Arizona, 
will be assured of efficient supply service. 

M. W. Hanks, president of Aircraft Materials & Equipment 
Corp., has had wide and varied experience in all matters 
pertaining to aircraft work. He was in Washington during 
the war where he was in charge of aircraft specifications. 
Bureau of Construction and Repair, Navy Department. 
Before .the war he was Standards Manager of the Society 
of Automotive Engineers and prior to that time was Western 
manager of the automobile equipment department for the 
Westinghouse Electric and Manufacturing Company. 

The parts book mentioned above will be mailed without cost 
to those interested. 


European Air Lines 

A number of interesting announcements concerning the 
establishment of air lines in Europe have been made in con- 
nection with the Amsterdam Aeronautical Exposition held last 


Vickers, Ltd., announced a combination of passenger and 
moil services which will help form the links of an aerial chain 
from England and France through Central Europe. The first 
service will be between London and Flushing by means of a 
Vickers flying boat. From Flashing, and in connection with 
the London service, there will be services all over Holland by 
Vickers- Vimy commercial airplanes to Rotterdam, The Hague, 
Mastricht, Amsterdam and Northern Holland. There will also 
be a circuit from London to Paris, Brussels and The Hague. 

Another service in the preliminary stages will be started via 
Arnheim, Germany, to Central Europe, probably connecting 
with Berlin. There is a possibility that this service will con- 
nect with a Zeppelin service operating since last August 

boats on Lake Constance and landing at Munich on the way. 
For this a new type of commercial airship built since the war 
will be used. 


The capital for the network of aviation services will be 
$5,000,000, partly Vickers' capital and partly taken in Hol- 
land. There is little Dutch competition, as the Dutch have 
practically no aircraft factories. They had no material for this 
purpose during the war and even most of the machines for 
the Dutch army came from Germany, the parts being put 
together here. 

Complete organization of the new nlans is exDected to be 
ready at the beginning of 1920. 
announced regular service between 
Paris and Brussels (see p. 182). 
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WHY “BELLANCA”? 


FOR REASONS, SPF.CIF1CATIONS AND ALL INFORMATION : 

MARYLAND PRESSED STEEL CO. (AIRCRAFT DEPT.) 


HARR V E 1 1 1 DO R . Sales Manager 299 MADISON AVENUE, NEW YORK CITY 



a counterbalanced aviation 
crankshaft .... 


Patented July 10th, HIT 

one of the 1 8 different 
models we are now making 
for 1 4 aviation motor companies . . . 
reduces vibration and eliminates bearing pressure 

We have .hipped 46.S3T Aviation Crank. haft, to January IS. 1919 

THE PARK DROP FORGE CO. CLEVELAND, OHIO 
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THOMAS- 

MORSE 

Tandem 

2-Seater, 

Type S-6 

Equipped with 
80 h.p. 

Le Rhone 
Engine. 

High speed, 

105 M.P. H 

Landing speed 

35 M. P H. 

Climb 7,800 ft. 
in first ten 


THOMAS -MORSE AIRCRAFT CORPORATION 

ITHACA..N.Y.U.S.A. 

U 


Standard sizes carried in stock. Inquiries and orders will receive prompt attention. 

THE ATLAS WHEEL COMPANY 

ROCKEFELLER BUILDING CLEVELAND, OHIO 


ATLAS WHEELS 

Are daily gaining in favor with manufacturers and pilots of aircraft because: 

They Absorb Shocks They Are Stronger They Are More Reliable 
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F LEXIBILITY and versatility, resulting from combined stability and strength, commend Boeing Sea- 
planes to professional pilots and to sportsmen of the air. Ability to stand up under the most gruell- 
ing tests and day-in. day-out service, the result of perfected materials and refined craftsmanship, assure 
safety to the most daring. The greatest spruce-producing country in the world, surrounding the place 
of Boeing manufacture, gives its best wood to Boeing aircraft. Boeing Seaplanes combine symmetric and 
asymmetric stability to a degree never hitherto attained. ' May we address you a personal letter ? 

BOEING AIRPLANE COMPANY, Seattle, U. S. A 


l^iOlESrW© «/* ea/i/a/ie# 

utt 20 -P-la 


419433-736 -6-DA 

NAVY DEPARTMENT. 

«• Bureau of steam engineering. 

WASHINGTON. D. C. 

MAY 24 1919 

Gentlemen: 

The bureau desires to express its apprec- 
iation of the splendid co-oporation recently ex- 
hibited by your organization when you were called 
upon to build, in the period bo tween 4 P.M. Satur- 
day, Ifey 10th, and 7 P.M. Monday, Kay 12th, twelve 
10 ft. propellers for installation on the HC-1. 

HC-3 and HC-4- flying boats in their flight from 
Hewfoundland . 

The very successful manner in which you 
complied with this difficult request established 
a record of which you may well be proud. 

Very respeotfully, 

R 

Bogina er -in-Chief , USB . 
Chief of Bureau. 

Amerioan Propeller & Mfg. Co., 

Baltimore, Ud. 
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^ontractons to tbe Army, 
Navyanct-Air-WailhService 
L-wr- Engineering co ,inc., 

• College Point- -New -York.- 


Merchants Fire Assurance Corporation 
of New York 


AVIATION DEPARTMENT 


Is now issuing policies covering the following hazards to aircraft: 

1. Fire and Transportation 

2. Collision (damage sustained by the plane itself! 

3. Property Damage (damage to property of others'! 

Additional coverage may be had against loss by windstorm, cyclone or tornado. 

Austen B. Crehore, Manager, Aviation Department. For two years pilot 
in Lafayette Flying Corps and previously with this company since 1910. 

We should be glad to discuss with those interested the various phases of insurance on Aircraft. 

MERCHANTS FIRE ASSURANCE CORPORATION OF NEW YORK 

45 JOHN STREET, NEW YORK CITY 
Fire — Automobile— Tornado — Explosion — Riot and Civil Commotion 
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Surinam!' 

AIRPLANE ENGINES 

HAVE BEEN FLYING FOR TEN YEARS 

They are the product of skilled 
engineering; and manufacturing 
experience running through 


Latest types are now available 


Sturtevant Model 5A — i'/2 Our new Catalog, No. 259, will interest you 

B. F. STURTEVANT COMPANY 

HYDE PARK, BOSTON, MASSACHUSETTS 
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9 It stood the test of every service requirement and 
emerged the acknowledged peer of aircraft the 
world over in its class. 

tj A Hmited number of these sturdy "Fighters" — 

Modified to accommodate one or two passengers 
with pilot and may be equipped as a hydro-aeroplane 
if desired. These machines should prove an excel- 
lent investment for any purpose 
9 Details on request 

WILLIAM G. RANELS 

The British and Colonial aeroplane Co., Ltd. 
512 Fifth Avenue New York City 


All the World’s Lead- 
ing Pilots accord 
striking testimony to 


THE LUBRICANT WHICH HAS AROUSED SUCH 
GRATIFYING INTEREST IN TWO HEMISPHERES 


across the Atlantic by the K! *34 
with Sunbeam-Coatafen Engines, 
by Aicock with Rolls-Royce En- 
gines. end by Hawker with Rolls- 

C. C. WAKEFIELD & CO., Ltd- 
Wakefield House 
CHEAPSIDE, LONDON, E.C. 2. 




For R.P.M. Readings 
During the Block Test 

Before installing or after overhauling 
motors, get their accurate “rev.” ratings 
with the instantly applied 


SPEED COUNTER 



Vccdcr Counters are made for automatically recording 
Ore production of machine 3. and for hand-counting 
purpose s. too. Write for Ore counter booklet 


The Veeder Mfg. Co. 

56 Sargeant St., Hartford, Conn. 
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Me. SB PLAIN MILLER 

Single Pulley Drive 
w. Cw Send tW^^ Vfaed.. 

Write for Circular 

THE FOX MACHINE COMPANY 

1110 W. Gavaon St.. Jackson. Mich. 


A Dependable Source Specializing on 

AIRCRAFT 

PRECISION SCREW 
MACHINE PRODUCTS 

Preferably parts of Nickel and 
Alloy Steels machined from 
Bar Stock, held to close toler- 
ances, hardened and ground. 

A character of work where ac- 
curacy and quality are the de- 
termining factors. 

Permit us to quote you on 
your requirements. 

ERIE SPECIALTY CO. 

Erie, Pa. 

New York Office, 8 West 40th St. 



FUEL LEVEL 
GAGES 

This cut shows our 
Model 51 Gage 
which is standard on 
M| practically all type 
of military training 
machines. 

Other types of gages 
in large quantities 
are “ doing their 
bit” as part of the 
^B equipment of Eng- ^B 

^B 1 i s h Government 

Warplanes. 

SPECIAL TYPES DESIGNED 
FOB YOUR ESPECIAL NEEDS 

BOSTON AUTO GAGE CO. 

8 WALTHAM STREET, BOSTON, MASS. 


SPRUCE LUMBER 

for 

Airplane Construction 

T^OR twenty years we 
t have been exclusive 
manufacturers of PACIF- 
IC COAST SPRUCE 
LUMBER. Our product 
is from the very best forests 
of SITKA SPRUCE. 

We solicit your inquiries 

MULTNOMAH LUMBER 
& BOX COMPANY 

PORTLAND OREGON 


September IS, 1919 


I ATION 


Quality Instruments For Airplanes 


FOXBORO 


Indicating Dial Type Thermometers for 
circulating oil and water. 

Airspeed Indicators to determine buoy- 
ancy and avoid stalling. 

Oil Pressure Gauges 
Air Pressure Gauges 

The Foxboro line includes many other types of Indicating and Recording Instru- 
ments designed for all sorts of conditions and purposes. 

Bulletin No. BI-s io describes our Airplane Instruments. 

THE FOXBORO CO., Inc., FOXBORO, MASS., U. S. A 



Aluminum Company of America 

General Sales Office, 2400 Oliver Building 
PITTSBURGH, PA. 

Producers of Aluminum 


Electrical Conductors 
for Industrial, Railway and Commer- 
cial Power Distribution 

also 

Ingot, Sheet, Tubing, Rod, Rivets, 
Moulding, Extruded Shapes 

also 

Litot Aluminum Solders and Flux 


Specialists in Heat- 


New York Wire C&, Spring Company 

586 Washington Street, New York 



A-A 

fsastor Chi 


Specially Refined 
for the Lubrication of 
AERONAUTICAL MOTORS 




BAKER. CASTOR OIL CO. 

The OkJes^OTS , L^wt l^nufadu rets 
of Castor Oil in the United States 

120 BROADWAY NEW YORK. 


New York Flying School 

A LIMITED NUMBER 


Select Students 

i rolled tor tuition at the above school situated 
im u Ms ^TTmes^ Sq uare^ (In^New, York Stated 

Cross Country flying s 


within 

B ; TORY - §1 ANOH 


Complete Course 

Including all flights for Civilian License *500.00 a 
charge for breakage. 

For further particulate, apply by moll to 
D. L. LAMB (lately Military Aviator) 
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September 15, 


AIRPLANES DEVELOPERS OF SPECIAL AIRCRAFT SEAPLANES 

WITTEMANN- LEWIS AIRCRAFT COMPANY, Inc 

NEWARK BUILDERS SINCE 1906 new jersey 

ENGINEERS 

Airdromes — Fields, Equipment, Operation. 
Aircraft — Design, Construction. 

Aerial Transportation. 

United Aircraft Engineering Corporation 

52 Vanderbilt Avenue 
New York 


“EMA.ILLITE” 

Five Dollars a Gallon 

The Premier French “ Cellulose Acetate ” 
Airplane Dope 

Manufactured by the 

American Emaillite Company 

549 West Washington Street, Chicago, Illinois. 



LEARN TO FLY 

in old established school, under an instructor who has 

AMERICAN ACES 

Army Training Planes Used. 
We Build Our Machines. 

PRINCETON FLYING CLUB, Princeton, N. J. 
WEST VIRGINIA AIRCRAFT CO., Wheeling, W. Va. 
DAYTONA FLYING CLUB (Winter), Daytona, Fla. 


Offt 


Olliers, the following Seaplanes 
Flying Boats 
Curtiss JN4 Seaplane 
Thomas Seaplane 
Standard Seaplane 
Aeromarine Seaplane 
Curtiss Flying Boat 
Thomas Flying Boat ^ ^ 

Land machines Aeronautical mol 

Tractor biplanes 30 to 300 HP. 

Send for lists "AN" Stale your 




: IDEAL AEROPLANE TIE RODS 


FREDERICK W. BARKER 

REGISTERED PATENT ATTORNEY 

2 RECTOR STREET NEW YORK 

Telephone 4174 Rector Over 30 Years in Practice 




SPECIALTY: Patent Claims That Protect 


September 15, 1919 
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Miessner Airfones 

and 

Simon Radio Apparatus 

for 

all aircraft uses 

Emil J. Simon 

217 Broadway New York City 



PIONEERS IN THE MANUFACTURE OF PROPELLERS 








.VIATION 



WORLD’S LARGEST 

Manufacturers of Dla-Caatlnra 

Doehler die- casting Co. 


BROOKLYN, N.Y. TOLEDO^OHIO. 


Flottorp Manufacturing Co. 

AIRCRAFT PROPELLERS 

Establuhed 1912 



213 Lyon St., Grand Rapids, Michigan 


Contractors to United States Government 


D’Orcy’s Airship Manual 

"A singularly timely and useful work, 
which does for the aerial navies of the 
world something like what Brassey's 
Annual does for the marine fleets .” — Nrtr 
York Tribune, June 8 , 1918 . 

$ 4.00 

THE GARDNER-MOFFAT CO., INC. 
22 East 17th Street New York 


Grand Rapids Vapor Kilns 

are used by these aircraft concerns with absolute 
satisfaction. 



GRAND RAPIDS VENEER WORKS 

Grand Rapids, Michigan Seattle, Washington 



SALE OF NAVY 
FLYING BOATS, SEAPLANES, 
AERONAUTICAL ENGINES, SPARES 

at Bureau of Supplies and Accounts. Navy Department. Washington. 
D. C.. at 2 P. M-. 22 September. 1919. a large assortment of SUR- 
PLUS. HEAVIER THAN AIR EQUIPMENT Most of this 


The sale will include the following: 

83 FLYING BOATS. HS-2-L. WITH 330 HP LIBERTY ENGINE. 
52 FLY1NC BOATS. H-16. WITH 2 330 HP LIBERTY ENCINES. 
20 FLYING BOATS. F-S-L, WITH 2 330 HP LIBERTY ENCINES 
SO SEAPLANES^AEROMARINE MODEL 3S-B WITH CURTISS 
10 FLYINC BOATS. AERO MODEL *0. WITH ENCINES. 

2 CURTISS (CS-t) GNOME SPEED SCOUTS. 

1 BOEING SEAPLANE WITH ENGINE. 

1 SEAPLANE. AEROMARINE, TYPE 39A, WITHOUT ENCINE. 
250 CURTISS OXX-0 ENCINES. 100 HP EACH. NEW. 

50 CURTISS OXX-6 ENCINES. 100 HP EACH. USED. 

13 CURTISS OX-2 ENCINES, 90 HP EACH. USED. 

3 CURTISS OX-5 ENGINES, SO HP EACH. USED. 

13 CURTISS OXX-3 ENCINES. 100 HP EACH. USED. 

51 HISPANO SUIZA ENCINES. 220 HP EACH. FOREIGN BUILT. 
20 HALL SCOTT ENCINES. USED. 

32 GNOME ENCINES. 100 HP EACH. NEW AND USED. 

9 SALMSON J3YDRO-GLYC1ER ENCINES. 200 HP EACH, 

HANDLINC TRUCKS. 


The above materials are stored at the Fleet Supply Base. 
South Brooklyn. N. Y.. Naval Aircraft Factory. Philadelphia. Pa.. 
Naval Aircraft Storehouse. Gloucester. N. J.. and Naval Air Station. 
Hampton Roads. Va. 

Inspection is invited and may be arranged for with the Supply 
Officers of the above Naval Stations. Schedules of sale giving full 
description and complete data together with form for proposal 
is obtainable from above officers or at Salvage Section. Bureau of 
Supplies and Accounts, Navy Department, Washington. D. C. — 
JOSEPHUS DANIELS. Secretary of the Navy. 8-29-19. 


CLASSIFIED ADVERTISING 



. FOR SALE— One Htepaiio-Sulza i 100 lip. four-cylinder aero- 


URAI'OIITSMAX 


-Aeronautical and mechanical 
llers. Write fnlly qualiflea- 
cpected. Gallaudet Aircraft 


FOR SALE — CHEAP — Two seven-cylinder rotary motors In 
Koral shape. Price *375. Joplin Airplane Co., Box 482. 
Joplin. Mo. 


WANTED— Have good proposition for aviator with flying 
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A course in 


Experimental Aeronautical Enoineering 

by 

Alexander Klemin 



is now being published 


Aviation and Aeronautical Engineering 

This series of articles on Experimental Aeronautical Engineering by Mr. Klemin commenced 
April i and will be completed in nine issues. It will be followed by another series, of equal 
importance, on Materials, which Mr. Klemin has arranged for publication in twelve issues. 

Thus, within the next year, Mr. Klemin will discuss with complete authoritative data what he calls 
“ that technical branch of aeronautics which involves the systematic testing of an airplane or its 
component parts for the purpose of improvement or innovation, and this from the main view- 
points of structural strength, performance, stability, and controllability. The work, though it 
may be concerned with the very latest developments, is entirely distinct from the purely aero- 
dynamic research of the physicist. It is engineers' work and should be carried on by engineers, 
even though the physicist may give the scientific foundation or help in devising accurate instru- 
ments. A very complete technique has grown up, and it is the principles and utilization of this 
technique that it is proposed to deal with ” in the article on Experimental Aeronautical Engineering. 


A year's subscription to Aviation and Aeronautical Engineer- 
ing will insure the engineer and the student of technical aeronaut- 
ics against the loss of any of Mr. Klemin's twenty-one articles. 


. to rely on obtaining back numbers from 
lecnth Street, New York City, will place yot 


ind Aeronautical Engineer- 


The subscription price T Three dolla 






United States 
Balloon fabrics 


U PON the fabric depends the entire service of the 
balloon. United States Balloon Fabrics have 
established an unquestioned reputation for that high 
quality which is absolutely essential in the choice of 
such materials. 

We are prepared to supply everything in the line of 
balloon fabrics; double and single ply, bias and parallel, 
used and approved by the Bureau of Aircraft Produc- 
tion of the United States Government at Washington. 

Our pilot or sounding balloons are used by the Army, 
Navy and Weather Bureau. 

We are manufacturers of Airplane Tires, Shock Ab- 
sorbers, Gasoline and Radiator Hose, Rubber Mat- 
ting, and Shoes for Aviators. 

United States Rubber Company 



